Introduction
The Microbacteriaceae family is constituted of a large group of rod-shaped or, rarely, coccoid or mycelium-forming Actinobacteria [1, 2] . In this group, there are 42 genera with validly published names [3] . Members of the family were found in diverse environments, including seawater, seaweed, soil, butter and cow feces but also in human specimens such as urine and human blood as well as in wounds [4] [5] [6] . Diaminobutyricimonas aerilata is the only species which has been officially validly published within the genus Diaminobutyricimonas; it was isolated from an air sample in Korea [7] . The genetic parameters used in the delineation of bacterial species include 16S rRNA sequence identity and phylogeny [8, 9] , genomic G+C content diversity and DNA-DNA hybridization [10] . These reference tools exhibit limitations, notably because their cutoff values vary across species or genera [11] . Thanks to the introduction of high-throughput sequencing techniques, more than 45 000 bacterial genomes have been fully sequenced and are currently available [12] . We recently proposed to incorporate genomic data into a polyphasic approach to describe new bacterial taxa (taxonogenomics). This strategy combines phenotypic characteristics, notably the matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF) spectrum, and genomic analysis and comparison [13] .
Diaminobutyricimonas massiliensis strain FF2 T (= Collection de souches de l'Unité des Rickettsies (CSUR) P3023 = Deutsche Sammlung von Mikroorganismen (DSM) 27836) is designated as the type strain of Diaminobutyricimonas massiliensis sp. nov. This bacterium was isolated from a blood specimen from a 35-yearold febrile Senegalese patient as part of a study aiming at detecting bacterial pathogens associated with fever in malarianegative patients [14] [15] [16] . Diaminobutyricimonas massiliensis is a Gram-positive, obligate aerobe, and motile rod-shaped bacterium.
Here we present a summary classification and a set of features of Diaminobutyricimonas massiliensis sp. nov. strain FF2 T (= CSUR P3023 = DSM 27836), together with the description of the complete genome sequencing and annotation. These characteristics support the circumscription of the species Diaminobutyricimonas massiliensis.
Organism Information
A blood sample was collected from a 35-year-old febrile Senegalese patient living in Dielmo, Senegal (Table 1) . Diaminobutyricimonas massiliensis strain FF2 T (Table 1) was isolated in October 2012 in culture on agar enriched with 5% sheep's blood (bioMérieux, Marcy l'Etoile, France) in aerobic conditions after 48 hours' incubation at 37°C. Strain FF2 T exhibited a 97.47% 16S rRNA sequence identity with Diaminobutyricimonas aerilata (GenBank accession number JQ639052), the phylogenetically closest bacterial species with a validly published name (Fig. 1) . The value was lower than the 98.8% 16S rRNA gene sequence threshold recommended by Meier-Kolthoff et al. [17] to delineate a new species within phylum Actinobacteria without carrying out DNA-DNA hybridization. Different growth temperatures (25°C, 30°C, 37°C, 45°C and 56°C) were tested. Growth occurred between 37°C and 45°C, but optimal growth was observed at 37°C after 48 hours' incubation in aerobic conditions. The colonies were 0.8 mm in diameter and exhibited a light yellow colour on agar enriched with 5% sheep's blood (bioMérieux). Growth of the strain was tested under anaerobic and microaerophilic conditions using GENbag anaer and GENbag microaer systems, respectively (bioMérieux) and under aerobic conditions, with or without 5% CO 2 .
Optimal growth was only obtained under aerobic conditions in the presence of 5% CO 2 . No growth was obtained under anaerobic and microaerophilic conditions. The Gram staining was positive in fresh culture (less than 72 hours), but in old culture the bacteria may appear as a mixture of Gram-positive and Gram-negative bacteria rods (Gram variable) or as Gramnegative cells (Fig. 2) . The motility test was positive. Cells grown on agar exhibited a mean diameter of 0.5 μm (range, 0.4-0.6 μm) and a mean length of 1.3 μm (range, 0.7-2 μm) under electron microscopy ( Diaminobutyricimonas massiliensis is susceptible to penicillin, ceftriaxone, imipenem, ciprofloxacin, gentamicin, rifampicin, vancomycin and doxycycline, but resistant to erythromycin, nitrofurantoin, metronidazole and trimethoprim/sulfamethoxazole. The phenotypic characteristics of Diaminobutyricimonas massiliensis strain FF2
T were compared to those of representative species from the family Microbacteriaceae, as summarized in Table 2 . MALDI-TOF protein analysis was carried out as previously described [18, 19] using a Microflex LT (Brüker Daltonics, [36] . If the evidence is IDA, then the property was directly observed for a live isolate by one of the authors or by an expert mentioned in the acknowledgements. did not allow any identification. We added the spectrum from strain FF2 T to our database (Fig. 4) . Finally, the gel view showed spectral differences with other members of the family Microbacteriaceae (Fig. 5 ).
Genome Sequencing Information
Genome project history Strain FF2 T was selected for sequencing on the basis of its phylogenetic position and 16S rRNA similarity to other members of the family Microbacteriaceae. It was the first sequenced genome of a Diaminobutyricimonas species and the first genome of Diaminobutyricimonas massiliensis sp. nov. The GenBank accession number is CCSB00000000 and consists of 39 large contigs. Table 3 shows the project information and its association with MIGS version 2.0 compliance [20] .
Growth conditions and DNA isolation Diaminobutyricimonas massiliensis sp. nov., strain FF2 T (= CSUR P3023 = DSM 27836), was grown on Columbia agar enriched with 5% sheep's blood (bioMérieux) at 37°C in an aerobic atmosphere. Bacteria grown on five plates were collected and resuspended in 500 μL of Tris-EDTA buffer 10×. A total of 100 μL of this solution was then completed with 400 μL TE buffer 10×, 25 μL proteinase K, and 50 μL sodium dodecyl sulfate, then incubated overnight at 56°C for complete cells lysis. The next day, DNA was extracted using a phenol-chloroform protocol. The final DNA extract was resuspended in 65 μL EB buffer. The genomic DNA concentration was measured at 35.8 ng/μL using the Qubit assay with the high sensitivity kit (Life Technologies, Carlsbad, CA, USA).
Genome sequencing and assembly Genomic DNA of Diaminobutyricimonas massiliensis was sequenced on the MiSeq sequencer (Illumina, San Diego, CA, USA) using two sequencing strategies: paired end and mate pair. The paired-end and mate-pair strategies were barcoded in order to be mixed, respectively, with ten other genomic projects prepared with the Nextera XT DNA sample prep kit (Illumina) and 11 other projects with the Nextera Mate-Pair sample prep kit (Illumina). The genomic DNA was diluted to 1 ng/μL to prepare the paired-end library. The tagmentation step fragmented and tagged the DNA with an optimal size distribution at 4.5 kb. Then 
FIG. 4. Reference mass spectrum from
Diaminobutyricimonas massiliensis strain representation for Diaminobutyricimonas massiliensis was determined to 4.72%. The 539 968 reads were filtered according to the read qualities.
The mate-pair library was prepared with 1 μg of genomic DNA using the Nextera mate-pair Illumina guide. The genomic DNA sample was simultaneously fragmented and tagged with a mate-pair junction adapter. The profile of the fragmentation was validated on an Agilent 2100 BioAnalyzer (Agilent Technologies, Santa Clara, CA, USA) with a DNA 7500 labchip. The DNA fragments ranged in size from 1 kb up to 6.6 kb, with an optimal size at 4.5 kb. No size selection was performed, and 368 ng of tagmented fragments was circularized. The circularized DNA was mechanically sheared to small fragments on the Covaris device S2 in microtubes (Covaris, Woburn, MA, USA). The library profile was visualized on a High Sensitivity Bioanalyzer LabChip (Agilent Technologies) with an optimal peak at 504 bp. The libraries were normalized at 2 nM and pooled. After a denaturation step and dilution at 10 pM, the pool of libraries was loaded onto the reagent cartridge and then onto the instrument along with the flow cell. Automated cluster generation and sequencing run were performed in a single 39-hour run at 2 × 250 bp. Diaminobutyricimonas massiliensis was determined to 9.49%. The 1 884 171 reads were filtered according to the read qualities.
Genome annotation
Open reading frame (ORF) prediction was performed using Prodigal [21] with default parameters. We removed the predicted ORFs if they spanned a sequencing gap region. Functional assessment of protein sequences was performed by comparing them with sequences in the GenBank [22] , and Clusters of Orthologous Groups (COGs) databases using BLASTP. tRNAs, rRNAs, signal peptides and transmembrane helices were identified using tRNAscan-SE 1.21 [23] , RNAmmer [24] , SignalP [25] and TMHMM [26] , respectively. Artemis [27] was used for data management, while DNA Plotter [28] was used for visualization of genomic features. In-house perl and bash scripts were used to automate these routine tasks. ORFans were sequences which have no homology in a given database, i.e. in a nonredundant (nr) or identified if their BLASTP E value was lower than 1e− 03 for alignment lengths greater than 80 amino acids. If alignment lengths were smaller than 80 amino acids, we used an E value of 1e− 05 .
FIG. 5. Gel view comparing Diaminobutyricimonas massiliensis strain FF2
T spectrum to other members of family Microbacteriaceae. Gel view displays raw spectra of all loaded spectrum files arranged in pseudo-gel-like look. X-axis records m/z value. Left y-axis displays running spectrum number originating from subsequent spectra loading. Peak intensity is expressed by greyscale scheme code. Colour bar and right y-axis indicate relation between colour peak is displayed; peak intensity in arbitrary units. Displayed species are indicated at left. PHAST was used to identify, annotate and graphically display prophage sequences within bacterial genomes or plasmids [29] . To estimate the nucleotide sequence similarity at the genome level between Diaminobutyricimonas massiliensis and another six members of the family of Microbacteriaceae, we determined the average genomic identity of orthologous gene sequences (AGIOS) parameter as follows: orthologous proteins were detected using the Proteinortho software (with the following parameters: E value 1e− 5 , 30% identity, 50% coverage and algebraic connectivity of 50%) [30] and genomes compared two by two (Fig. 6) . After fetching the corresponding nucleotide sequences of orthologous proteins for each pair of genomes, we determined the mean percentage of nucleotide sequence identity using the Needleman-Wunsch global alignment algorithm. The script created to calculate AGIOS values was named MAGi (Marseille Average genomic identity) and was written in perl and bioperl modules.
Genome properties
The genome of Diaminobutyricimonas massiliensis strain FF2
T is 3 227 513 bp long with a 70.13% G+C content (Fig. 7) . Of the 3147 predicted genes, 3091 were protein-coding genes and 56 were RNAs. A total of 1937 genes (62.66%) were assigned a putative function. The properties and statistics of the genome are summarized in Table 4 . The distribution of genes into COGs functional categories is presented in Table 5 .
Insights From the Genome Sequence Extended insights
We compared the genome from Diaminobutyricimonas massiliensis strain FF2 T to those of other members of the (Table 6 ).
Conclusion
On the basis of phenotypic, phylogenetic and genomic analyses, we formally propose the creation of Diaminobutyricimonas Colonies are 0.8 mm in diameter and light yellow on agar enriched with 5% sheep's blood. Cells are Gram positive, rod shaped, motile and aerobic, with a mean diameter and length of 0.5 and 1.3 μm, respectively. Optimal growth was observed after 48 hours on agar enriched with 5% sheep's blood at 37°C in an aerobic atmosphere supplemented with 5% CO 2 . Diaminobutyricimonas. massiliensis is positive for catalase, oxidase, alkaline phosphatase, N-acetyl-β-glucosaminidase, esterase, esteraselipase, leucine arylamidase, acid phosphatase, α-glucosidase and esculin ferric citrate. Negative reactions were observed for Dgalactose, D-glucose, D-fructose, D-mannose, L-sorbose, L-rhamnose, D-trehalose, D-turanose, D-fucose, starch, glycogen, Dmaltose, amygdalin, N-acetyl-glucosamine, methyl-αD-glucopyranoside, D-cellobiose, α-chymotrypsin, valine arylamidase, cystine arylamidase, trypsin, naphthol-AS-BI-phosphohydrolase, β-glucuronidase, β-glucosidase, α-galactosidase, β-galactosidase, α-mannosidase and α-fucosidase. Diaminobutyricimonas massiliensis is susceptible to penicillin, ceftriaxone, imipenem, ciprofloxacin, gentamicin, rifampicin, vancomycin and doxycycline but resistant to erythromycin, nitrofurantoin, metronidazole and trimethoprim/sulfamethoxazole. The G+C content of the genome is 70.13%. The 16S rRNA and genome sequences are deposited in GenBank under accession numbers HG315674 and CCSB00000000, respectively.
The type strain FF2 T (= CSUR P3023 = DSM 27836) was isolated from the blood of a Senegalese man with unexplained fever.
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